Thymic atrophy caused by ethanol in a mouse model for binge drinking: involvement of endogenous glucocorticoids.
Consumption of large amounts of ethanol (EtOH) in a single drinking episode is common, but very little is known about the immunological effects of such occurrences. Exposure to EtOH for several days is immunosuppressive in rodent models, and a single dose of EtOH causes substantial increases in endogenous glucocorticoid levels which might have immunosuppressive effects. In the present study, the effects of a single dose of EtOH on the thymus and the role of endogenous glucocorticoids in these effects were examined in B6C3F1 female mice. A single dose of EtOH decreased thymus weight and cellularity, predominantly by elimination of CD4+CD8+ (immature) thymocytes. This occurred over a broad range of EtOH doses and was associated with behavioral effects (ranging from mild ataxia to unresponsiveness) similar to those noted in human binge drinkers. Several lines of evidence indicate that the effects of EtOH on the thymus are mediated by endogenous glucocorticoids: (1) corticosterone levels in EtOH-treated mice increased more than 10-fold and remained significantly elevated for up to 12 hr; (2) the most glucocorticoid-sensitive thymocytes (CD4+CD8+ cells) were preferentially depleted by EtOH; (3) before thymocyte depletion was evident, substantial DNA fragmentation occurred in the thymus as would be expected in the case of glucocorticoid-induced apoptosis; (4) the glucocorticoid antagonist, RU 486, blocked thymic atrophy and DNA fragmentation in EtOH-treated mice; (5) EtOH and its major metabolites at concentrations comparable to or greater than expected in vivo did not decrease thymocyte viability in 20-hr cultures, indicating that direct action of EtOH or its metabolites on thymocytes does not play an important role in EtOH-induced thymic atrophy. These results suggest that a single dose of EtOH induces thymic atrophy which is predominantly mediated by increased levels of endogenous glucocorticoids. The mouse model described here should be useful in evaluating other effects of binge drinking on the immune system, and the experimental strategy described should be applicable in investigating the role of endogenous glucocorticoids in thymic atrophy induced by other chemicals and drugs.